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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

1. (Original) A dynamic CMOS level shifter circuit apparatus in a digital electronic 
system for shifting a signal of a first logic family at a first lower voltage level to a second 
higher voltage level for a second logic family, said shifter circuit apparatus being connected 
between a power supply terminal and a ground terminal and comprising: 

a first transistor pair comprising a first PMOS and a first NMOS transistor connected 

in series; 

a second transistor pair comprising a second PMOS and a second NMOS transistor 
connected in series; 

a power-down control PMOS transistor; and 

means for supplying a power-down control signal to the gate of the power-down 
control PMOS transistor, the power-down control signal being changed to a high state for a 
predetermined period when the signal from the first logic family changes state; wherein: 

said first and second transistor pairs are connected in parallel, and said parallel 
connection is connected in series with said power-down control PMOS transistor across the 
power supply terminal and the ground terminal, wherein said control PMOS transistor is 
connected at the power supply terminal, and said first and second NMOS transistors at the 
ground terminal; 

the node at which the drain terminals of said transistors of said first transistor pair 
being connected together is also connected to the gate of said second PMOS transistor, and the 
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node at which the drain terminals of said transistors of said second transistor pair being 
connected together is also connected to the gate of said first PMOS transistor; and 

the gate terminal of said first NMOS transistor serves as a signal input for receiving the 
signal from said first logic family; the gate terminal of said first PMOS transistor serves as the 
shifted output of said shifter circuit apparatus; and the power-down control signal controls the 
gate terminal of said power-down control PMOS transistor to cut off the power to said first and 
second PMOS transistors for a duration of time sufficient for said first and second NMOS 
transistors to settle state transition. 

2. (Original) The shifter circuit apparatus of claim 1, further comprising a first inverter 
and a second inverter, wherein said first and second inverters are connected in series, the input of 
said first inverter is connected to said shifted output, wherein the output of said first inverter 
generates a voltage complementary to the voltage output by said shifted output, and the output of 
said second inverter generates a voltage same as the voltage output by said shifted output. 

3. (Original) A dynamic CMOS level shifter circuit apparatus in a digital electronic 
system for shifting a signal of a first logic family at a first lower voltage level to a second higher 
voltage level for a second logic family, said shifter circuit apparatus being connected between a 
power supply terminal and a ground terminal and comprising: 

a first transistor pair comprising a first PMOS and a first NMOS transistor connected 

in series; 

a second transistor pair comprising a second PMOS and a second NMOS transistor 
connected in series; 
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a power-down control PMOS transistor; 
a first inverter and a second inverter; and 

means for supplying a power-down control signal to the gate of the power-down 
control PMOS transistor, the power-down control signal being changed to a high state for a 
predetermined period when the signal from the first logic family changes state; wherein: 

said first and second transistor pairs are connected in parallel, and said parallel 
connection is connected in series with said power-down control PMOS transistor across the 
power supply terminal and ground terminal, wherein said control PMOS transistor is connected 
at the power supply terminal, and said first and second NMOS transistors at the ground terminal; 

the node at which the drain terminals of said transistors of said first transistor pair 
being connected together is also connected to the gate of said second PMOS transistor, and the 
node at which the drain terminals of said transistors of said second transistor pair being 
connected together is also connected to the gate of said first PMOS transistor; and 

the gate terminal of said first NMOS transistor serves as a signal input for receiving the 
signal from said first logic family; the gate terminal of said first PMOS transistor is connected to 
the input of said first inverter; the output of said first inverter is connected to the input of said 
second inverter; the output of said second inverter generating a voltage same as the voltage 
output by said shifted output of said shifter circuit apparatus; and the power-down control signal 
controls the gate terminal of said power-down control PMOS transistor to cut off the power to 
said first and second PMOS transistors for a duration of time sufficient for said first and second 
NMOS transistors to settle state transition. 
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4. (Original) The shifter circuit apparatus of claim 3, further comprising a third NMOS 
transistor, wherein the drain and source terminals of said third NMOS transistor are connected 
respectively to the input of said first inverter and the ground terminal. 

5. (Original) The shifter circuit apparatus of claim 3, further comprising a resistor 
connected across the input of said first inverter and the ground terminal. 

6. (Currently amended) A dynamic CMOS level shifter circuit apparatus in a digital 
electronic system for shifting a signal of a first logic family at a first lower voltage level to a 
second higher voltage level for a second logic family, said shifter circuit apparatus being 
connected between a power supply terminal and a ground terminal and comprising: 

a first transistor pair comprising a first PMOS and a first NMOS transistor connected 

in series; 

a second transistor pair comprising a second PMOS and a second NMOS transistor 
connected in series; 

a power-down control PMOS transistor; 
a first inverter and a second inverter; 
a third NMOS transistor; and 

means for supplying a power-down control signal to the gate of the power-down 
control PMOS transistor, the power-down control signal being changed to a high state for a 
predetermined period of time when the signal from the first logic family changes state; 
wherein: 
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said first and second transistor pairs are connected in parallel, and said parallel 
connection is connected in series with said power-down control PMOS transistor across the 
power supply terminal and ground terminal, wherein said control PMOS transistor is connected 
at the power supply terminal, and said first and second NMOS transistors at the ground terminal; 

the node at which the drain terminals of said transistors of said first transistor pair 
being connected together is also connected to the gate of said second PMOS transistor, and the 
node at which the drain terminals of said transistors of said second transistor pair being 
connected together is also connected to the gate of said first PMOS transistor; and 

the gate terminal of said first NMOS transistor serves as a signal input for receiving the 
signal from said first logic family; the gate terminal of said first PMOS transistor is connected to 
the input of said first inverter; the output of said first inverter is connected to the input of said 
second inverter; and the output of said second inverter generates a voltage same as the voltage 
output by the shifted output of said shifter circuit apparatus; the drain and source terminals of 
said third NMOS transistor are connected respectively to the input of said first inverter and the 
ground terminal; the power-down control signal controls the gate terminal of said power-down 
control PMOS transistor to cut off the power to said first and second PMOS transistors for a 
duration of time sufficient for said first and second NMOS transistors to settle state transition. 

7. (Original) The shifter circuit apparatus of claim 1, further comprising a third PMOS 
transistor connected between the power supply terminal and said power-down control PMOS 
transistor. 
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8. (Currently amended) A dynamic CMOS level shifter circuit apparatus in a digital 
electronic system for shifting a signal of a first logic family at a first lower voltage level to a 
second higher voltage level for a second logic family, said shifter circuit apparatus being 
connected between a power supply terminal and a ground terminal and comprising: 

a first transistor pair comprising a first PMOS and a first NMOS transistor connected 

in series; 

a second transistor pair comprising a second PMOS and a second NMOS transistor 
connected in series; 

a third PMOS transistor; 

a power-down control PMOS transistor; and 

means for supplying a power-down control signal to the gate of the power-down 
control PMOS transistor, the power-down control signal being changed to a high state for a 
predetermined period of time when the signal from the first logic family changes state; wherein: 

said first and second transistor pairs are connected in parallel, and said parallel 
connection is connected in series with said power-down control PMOS transistor and said third 
PMOS transistor across the power supply terminal and ground terminal, wherein said third 
PMOS transistor is connected at the power supply terminal to limit the current flowing through 
the first and the second PMOS transistor , and said first and second NMOS transistors at the 
ground terminal; 

the node at which the drain terminals of said transistors of said first transistor pair 
being connected together is also connected to the gate of said second PMOS transistor, and the 
node at which the drain terminals of said transistors of said second transistor pair being 
connected together is also connected to the gate of said first PMOS transistor; and 
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the gate terminal of said first NMOS transistor serves as a signal input for receiving the 
signal from said first logic family; the gate terminal of said first PMOS transistor serves as the 
shifted output of the shift circuit apparatus, and the power-down control signal controls the gate 
terminal of said power-down control PMOS transistor to cut off the power to said first and 
second PMOS transistors for a duration of time sufficient for said first and second NMOS 
transistors to settle state transition. 

9. (Cancel) 

10. (Original) A dynamic CMOS level shifter circuit apparatus in a digital electronic 
system for shifting a signal of a first logic family at a first higher voltage level to a second lower 
voltage level for a second logic family, said shifter circuit apparatus being connected between a 
power supply terminal and a ground terminal and comprising: 

a first transistor pair comprising a first NMOS and a first PMOS transistor connected 

in series; 

a second transistor pair comprising a second NMOS and a second PMOS transistor 
connected in series; 

a power-down control NMOS transistor; and 

means for supplying a power-down control signal to the gate of the power-down 
control NMOS transistor, the power-down control signal being changed to a low state for a 
predetermined period of time when the signal from the first logic family changes state; wherein: 

said first and second transistor pairs are connected in parallel, and said parallel 
connection is connected in series with said power-down control NMOS transistor across the 
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power supply terminal and ground terminal, wherein said control NMOS transistor is connected 
at the power supply terminal, and said first and second PMOS transistors at the ground terminal; 

the node at which the drain terminals of said transistors of said first transistor pair 
being connected together is also connected to the gate of said second NMOS transistor, and the 
node at which the drain terminals of said transistors of said second transistor pair being 
connected together is also connected to the gate of said first NMOS transistor; and 

the gate terminal of said first PMOS transistor serves as a signal input for receiving the 
signal from said first logic family; the gate terminal of said first NMOS transistor serves as the 
shifted output of said shifter circuit apparatus; and the power-down control signal controls the 
gate terminal of said power-down control NMOS transistor to cut off the power to said first and 
second NMOS transistors for a duration of time sufficient for said first and second PMOS 
transistors to settle state transition. 

11. (Original) A level shifter coupled to a power terminal, comprising: 

a level shift unit including an input terminal and an output terminal for level shifting a 
first voltage level to a second voltage level; and 

a first transistor coupled to the level shift unit for controlling the connection between 
the level shift unit and the power terminal; 

wherein the first transistor cuts off the connection between the level shift unit and the 
power terminal when the voltage level of the input terminal of the level shift unit changes, then 
the first transistor recovers the connection between the level shift unit and the power terminal to 
allow the voltage level of the output terminal of the level shift unit change. 
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12. (Original) The level shifter of claim 1 1, further comprising a second transistor, 
wherein the second transistor turns on to connect the output terminal of the level shift unit to a 
predetermined voltage terminal when the first transistor turns off. 

13. (Original) The level shifter of claim 1 1, further comprising a resistor, wherein the 
resistor connects the output terminal of the level shift unit and a predetermined voltage terminal. 

14. (Currently amended) The level shifter of claim 11, further comprising a second 
transistor connected between the first transistor and the power terminal aa a current source to 
limit the current flowing through the level shift unit . 

15. (Original) The level shifter of claim 1 1, wherein the voltage level rating of the 
power terminal is selected from a group of positive-voltage rating and negative-voltage rating. 

16. (Original) The level shifter of claim 1 1, wherein the level shift unit is a level-up 
shift device. 

17. (Original) The level shifter of claim 1 1, further comprising a first inverter, 
wherein the input of the first inverter is connected to the output terminal of the level shift 

unit. 

18. (Original) The level shifter of claim 17, further comprising a second transistor, 
wherein the second transistor is connected to the input of the first inverter, the second transistor 


Amendments and Response to Office Action 


Page 11 of 18 


Serial No. 09/765,966 

Attorney Docket No. 87157656.242004 

turns on to connect the input of the first inverter to a predetermined voltage terminal when the 
first transistor turns off. 

19. (Original) The level shifter of claim 17, further comprising a resistor, wherein the 
resistor connects the input of the first inverter and a predetermined voltage terminal. 

20. (Original) The level shifter of claim 17, further comprising a second inverter, 
wherein the output of the first inverter is connected to an input of the second inverter. 
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